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DETERGENT COMPOSITIONS HAVING 
POLYALKOXYLATED AMINE FOAM 

STABILIZERS 

RELATED APPLICATION 

This patent application is a continuation-in-part of US. 
patent application Ser. No. 08/550,299 titled “Detergent 
Compositions Having Polyalkoxylated Amine Foam Stabi 
liZers and Method for Cleaning Including Stabilized Deter 
gent Foam” ?led Oct. 30, 1995 now US. Pat. No. 5,719,118. 

FIELD OF THE INVENTION 

This invention is related generally to detergent composi 
tions and, more particularly, to detergent compositions With 
foam stabilizers including polyalkoxylated amines. 

BACKGROUND OF THE INVENTION 

Detergent compositions and, in particular, liquid deter 
gent compositions are Well knoWn and Widely used. Typical 
applications include dish detergents, hand cleaners, car 
Washes etc. Liquid detergents have met With a high degree 
of acceptance primarily because of their good cleaning and 
convenient form for use, among other things. 
Many detergent compositions, such as liquid hand dish 

Washing detergents, consist of tWo major fundamental 
components, a surfactant base and a foam booster. The 
surfactant base, Which usually consists of one or more 
anionic and/or optionally nonionic surfactants, is largely 
responsible for the foam pro?le, i.e., initial copious foam 
height, volume and density, and cleaning performance of 
dish detergents. 

Liquid dish detergents can contain speci?c types of sur 
factants Which are knoWn to be more effective at removing 
certain speci?c types of soils. For example, anionic surfac 
tants are knoWn for their ability to remove carbohydrate and 
protein type soils, While nonionic surfactants are especially 
useful in removal of greasy and oily food prep soils. 
Mixtures of surfactants are commonly used to clean and 
remove complex soil types Which can be found on dishes 
and kitchen utensils. 

In liquid hand dishWashing detergent compositions, con 
sumers often associate thick and viscous products With high 
performance because of the natural inference that viscous 
products are more concentrated than non-viscous products. 
Thus, viscosity infers concentrated product Which suggests 
higher quality and performance. 

Additionally, for many detergent compositions, particu 
larly liquid dish detergents, performance is normally evalu 
ated by the consumer in terms of foaming and foam stability. 
The consumer associates better product performance With 
the presence of higher levels of foam or suds and by foam 
that lasts for extended periods of time even When exposed to 
various food preparation soils. Dish detergent compositions 
presently on the market are designed to remove oily/greasy 
soils from glasses, dishes and other tableWare and kitchen 
utensils While maintaining an acceptable layer of foam or 
suds. Consequently, there is an ongoing search to make 
detergent compositions that clean and foam better, and 
produce a more stable foam. 

Foam boosters, Which are also knoWn as foam stabiliZers 
or suds enhancers are commonly used to prolong the life, i.e. 
existence or presence, of the foam head generated during the 
dishWashing process. Hand dish detergents are expected to 
produce copious amounts of foam in the presence of a 
variety of food prep soils. Foam boosters provide the abun 
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2 
dant long-lasting foam that consumers perceive as being 
directly proportional to detersive ability. 
The stabiliZed foam head of these hand dish detergent 

compositions is created by agitation of the surfactant. Such 
detergent compositions are intended for use in manual 
cleaning operations and are not intended for use in auto 
mated Washing processes Where the copious foam produced 
by the agitation Would interfere With the automated cleaning 
process. 

In addition to producing abundant foam and extending 
foam life, foam boosters typically provide other bene?cial 
properties to hand dish compositions. Traditionally, they are 
knoWn as specialty multifunctional components. For 
instance, as mild surface active agents, they enhance the 
cleaning performance of hand dish detergents, and greatly 
impact the aesthetic appeal of the detergent composition 
through viscosity modi?cation and emolliency. Typically, 
the act or process of hand Washing dishes exposes one’s 
hands to the detergent ingredients for a prolonged period of 
time. Therefore, great emphasis is placed on the testing and 
selection of mild non-irritating components. LoW skin irri 
tation as Well as the overall postWashing skin condition of 
user’s hands is a concern to commercial formulators. Deter 
gent compositions With strong acids and bases that create pH 
conditions Which Would irritate or injure the user are not 
acceptable for use in hand Washing operations. Further, these 
detergent products are intended for use at mild temperatures 
(i.e., in the range of 28—47° C.) Which Would not irritate or 
injure the user. 

Typical foam boosters such as amine oxides, betaines, 
sultaines and alkanolamides have been shoWn to be mild 
ingredients and are Widely used in liquid dish detergents 
today. Often, certain of these foam boosters exhibit solubil 
ity problems, present handling dif?culties, and result in less 
than optimum detergent compositions. 

Because of the consumer perception that certain high 
sudsing or foaming detergent compositions provide better 
cleaning, there is an ongoing search in the art to continu 
ously improve sudsing and foaming of detergent composi 
tions in the presence of various soils, particularly soils 
including carbohydrates, proteins and fats typically associ 
ated With food. Further, there is an ongoing search to provide 
neW milder, more efficient and cost effective foam boosters. 

OBJECTS OF THE INVENTION 

It is an object of this invention to provide improved 
detergent compositions that overcome some of the problems 
and shortcomings of those of the prior art. 
Another object of this invention is to provide detergent 

compositions With foam stabiliZers Which increase the foam 
production in such detergent compositions particularly for 
use in hand-Washing operations. 

It is a further object of this invention to provide improved 
detergent compositions With foam stabiliZers Which improve 
foam life. 

Yet another object of this invention is to provide detergent 
compositions With foam stabiliZers that are mild and non 
irritating to users of the detergent compositions in Which the 
foam stabiliZer is included. 

It is a further object of this invention to provide improved 
detergent compositions that exhibit enhanced performance 
characteristics such as foamability and foam stability. 
An additional object is to provide detergent compositions 

With foam stabiliZers Which are particularly efficacious in 
removing carbohydrates, proteins, fats and other residues 
typically resulting from food. 
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These and other important objects Will be apparent from 
the following descriptions of this invention Which folloW. 

SUMMARY OF THE INVENTION 

This invention includes novel detergent compositions 
having such foam stabilizers therein. It overcomes certain 
Well knoWn problems and de?ciencies of the prior art, 
including those outlined above. An important aspect of this 
invention is the ability to provide detergent compositions 
Which exhibit enhanced foaming, foam stability and viscos 
ity in addition to good detergency. Such detergent compo 
sitions are useful in manual, non-automated cleaning opera 
tions because of the copious amounts of stabiliZed foam 
produced upon agitation. The excessive amounts of foam 
Would interfere With the automated cleaning operation. For 
example, a liquid dish Washing detergent could not be used 
in a laundry machine because the foam Would over?oW from 
the machine. Moreover, one skilled in the art Would not look 
to a laundry detergent composition for use as a dish deter 
gent because the laundry detergent art teaches removal of 
soil from fabric While the dish detergent art teaches the 
creation and production of foam in addition to the primary 
objective of removing food residues. Another important 
aspect of the invention is to provide a mild non-irritating 
foam stabiliZer for use in detergent compositions suitable for 
hand application to dishes and other surfaces With improved 
desirable physical and chemical properties. 

The invention involves a detergent composition including 
a surfactant base and a foam stabiliZer. One form of the 
preferred foam stabiliZer useful in the detergent composition 
includes a polyalkoxylated amine having the general struc 
tural formula: 

Wherein 

R is one of the group comprising: (a) an alkyl group 
having betWeen 4 and 22 carbon atoms, (b) a substi 
tuted aryloxy group having betWeen 7 and 22 carbon 
atoms, and (c) an alkyloxy group having betWeen 4 and 
22 carbon atoms, 

R‘ has the general structural formula: 

RIV 

wherein R” is one of the group comprising: (a) hydrogen, 
and (b) a methyl group, and Z is an integer from 0—7, 

R“ is one of the group comprising: (a) hydrogen and, (b) 
a methyl group, 

R‘" is one of the group comprising: (a) hydrogen and, (b) 
a methyl group, 

n is 0 or 1, 

x is an integer from 1—20, and 

y is an integer from 1—20, 
such that x+y is greater than 3 but less than or equal to 20. 

In one embodiment, the detergent composition includes a 
foam stabiliZer Wherein the polyalkoxylated amine is a ?rst 

3O 

35 

45 

55 

65 

4 
constituent, and the foam stabiliZer further comprises a 
second constituent. This second constituent can include a 
polyalkoxylated amine having the general structural for 
mula: 

I 
R- R’ CHZCHZCHZN - - - - - - - - - - - - - CHZCHZCHZN 

m 

Wherein 
R is one of the group comprising: (a) an alkyl group 

having betWeen 4 and 22 carbon atoms, (b) a substi 
tuted aryloxy group having betWeen 7 and 22 carbon 
atoms, and (c) and alkyloxy group having betWeen 4 
and 22 carbon atoms, 

R‘ has the general structural formula: 

RIV 

wherein R” is one of the group comprising: (a) hydrogen, 
and (b) a methyl group; and Z is an integer from 0—7, 
R“ is one of the group comprising: (a) hydrogen and, (b) 

a methyl group; 
R‘" is one of the group comprising: (a) hydrogen and, (b) 

a methyl group; 
RV is one of the group comprising: (a) hydrogen and, (b) 

a methyl group; 
In is equal to 1 or 2, 
W is an integer from 0—20, 
x is an integer from 0—20, and 
y is an integer from 0—20, 

such that W+x+y is greater than 2 but less than or equal to 
20, 
Wherein the polyalkoxylated amine of the second constituent 
differs from the polyalkoxylated amine of the ?rst constitu 
ent. 

Alternatively, the second constituent can be selected from 
the group including: a) amine oxides; b) betaines; c) alkano 
lamides; and d) sultaines. In such an embodiment, the ?rst 
constituent is about 1—99% of the foam stabiliZer and the 
second constituent is 99—1% of the foam stabiliZer. 
The composition typically includes about 10—50% sur 

factant base and about 1—15% foam stabiliZer. Preferably, 
the foam stabiliZer is about 3—10% of the composition. 
Highly preferred detergent compositions include about 
5—8% foam stabiliZer. Further, the detergent composition 
can include a hydrotrope and diluent. 
An alternative detergent composition encompassing the 

present invention includes a surfactant base and a foam 
stabiliZer including a polyalkoxylated amine having the 
general structural formula: 

R is one of the group comprising: (a) an alkyl group 
having betWeen 4 and 22 carbon atoms, (b) a substi 
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tuted aryloxy group having between 7 and 22 carbon 
atoms, and (c) and alkyloxy group having betWeen 4 
and 22 carbon atoms, 

R‘ has the general structural formula: 

RIV 

wherein R” is one of the group comprising: (a) hydrogen, 
and (b) a methyl group; and Z is an integer from 0—7, 

R“ is one of the group comprising: (a) hydrogen and, (b) 
a methyl group; 

R‘" is one of the group comprising: (a) hydrogen and, (b) 
a methyl group; 

RV is one of the group comprising: (a) hydrogen and, (b) 
a methyl group; 

m is equal to 1 or 2, 

W is an integer from 0—20, 
X is an integer from 0—20, and 

y is an integer from 0—20, 
such that W+x+y is greater than 2 but less than or equal to 
20. 

Again, this detergent composition can include a foam 
stabiliZer Wherein the polyalkoxylated amine is a ?rst 
constituent, and the foam stabiliZer further comprises a 
second constituent. Preferably, the second constituent is 
selected from the group including: a) amine oxides; b) 
betaines; c) alkanolamides; and d) sultaines. Typically, the 
?rst constituent is about 1—99% of the foam stabiliZer and 
the second constituent is about 99—1% of the foam stabiliZer. 

In one embodiment, the composition includes about 
10—50% surfactant base and about 1—15% foam stabiliZer. 
Preferably, the foam stabiliZer is about 3—10% of the com 
position. Highly preferred detergent compositions include 
about 5—8% foam stabiliZer. Additionally, the detergent 
compositions can further include a hydrotrope and diluent. 

Preferred embodiments of the detergent compositions 
include foam stabiliZers that are non-corrosive, mild, foam 
enhancing, foam stabiliZers such that a user’s hands, after 
submersion in a solution containing the detergent 
composition, are not irritated. 

DETAILED DESCRIPTIONS OF THE 
PREFERRED EMBODIMENTS 

The present invention is directed to detergent composi 
tions With foam stabiliZers. Such foam stabiliZed detergent 
compositions have improved foam production, foam 
stability, and detergency. In particular, such foam stabiliZers 
are particularly useful in liquid dish detergent compositions 
and other detergents suitable for hand application Where 
large amounts of foam are desirable. While liquid detergent 
compositions are preferred, the invention can include deter 
gents in the solid state, the manufacture of Which Would be 
knoWn to those of skill in the art. 

It is envisioned that the inventive compositions Will be 
most useful in dish Washing applications. HoWever, it is 
intended that the invention may be used in other manual 
cleaning applications such as hand Washing of automobiles 
and other hard surfaces. Again, generation of stabiliZed foam 
in these manual cleaning applications does not interfere With 
the cleaning operation and is perceived by the user as a 
bene?t. 

Generally, liquid dish detergent compositions include a 
surfactant base system (surfactant base) and foam stabiliZers 
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or boosters and diluents. Optionally, hydrotropes and other 
additives or adjuvants knoWn to one of ordinary skill in the 
art that affect, for instance, the aesthetics, shelf-life, etc. of 
the composition can also be included. 
The surfactant base of these compositions primarily con 

tributes to cleaning and foaming. The surfactant base may 
comprise about 10—50% of the detergent composition. 
Preferably, the surfactant base is about 20—40% of the 
detergent composition. In highly preferred embodiments, 
the surfactant base is about 25—35% of the detergent com 
position. 

The surfactant base of the detergent compositions can 
include a single primary surfactant or a mixture of both 
primary and secondary surfactants. The surfactants are typi 
cally selected for their ability to contribute to foam produc 
tion and to remove residues associated With food rather than 
With clay soils. The surfactants are selected to be compatible 
With manual cleaning applications since the foam generated 
during their use and agitation could not typically be con 
tained Within an automated mechanical closed system such 
as laundry or Washing machine With a closed lid. 

Typically, the primary surfactants are high foaming 
anionic surfactants. Any number of surfactants can be used 
in the detergent compositions of the present invention. The 
most common anionic surfactants include: an organic sulfate 
or sulfonate surfactant, preferably selected from C11—C15 
alkyl benZene sulfonates, C1O—C16 alkyl sulfates and their 
ethoxy analogues containing up to tWelve moles of ethylene 
oxide per mole of alkyl ethoxy sulfates, C13—C18 paraf?n 
sulfonates C1O—C16 ole?n sulfonates, C1O—C2O alkyl glyceryl 
ether sulfonates, C9—C17 acyl-N-(C1—C4 alkyl) or -N-(C2—C4 
hydroxyalkyl) glucamine sulfates, and mixtures of any of 
the foregoing. 
More preferably the anionic surfactant is selected from 

linear alkyl benZene sulfonates, alkyl ethoxy sulfates, alkyl 
glyceryl ether sulfonates and paraffin sulfonates. 

Alkyl benZene sulfonates useful in compositions of the 
present invention are those in Which the alkyl group Which 
is substantially linear, contains 1—16 carbon atoms, prefer 
ably 10—13 carbon atoms, a material With an average carbon 
chain length of 11.2 being most preferred. The phenyl 
isomer distribution, i.e., the point of attachment of the alkyl 
chain to the benZene nucleus, is not critical, but alkyl 
benZenes having a high 2-phenyl isomer content are pre 
ferred. Examples of suitable alkyl benZene sulfonates 
include Bio-Solf D-62, sold by Stepan Co. 

Suitable alkyl sulfates are primary alkyl sulfates in Which 
the alkyl group contains 1—16 carbon atoms, more prefer 
ably an average of 12—14 carbon atoms preferably in a linear 
chain. C1O—C16 alcohols, derived from natural fats, or Zie 
gler ole?n build-up, or OXO synthesis, form suitable 
sources for the alkyl group. Examples of synthetically 
derived materials include Dobanol 23 (RTM), sold by Shell 
Chemicals (UK) Ltd., Ethyl 24 sold by the Ethyl 
Corporation, a blend of C13—C15 alcohols in the ratio 67% 
C13, 33% C15 sold under the trade name Lutensol by BASF 
GmbH and Synperonic (RTM) by ICI Ltd., and Lial 125 sold 
by Liquichimica Italiana. Examples of naturally occurring 
materials from Which the alcohols can be derived are coco 
nut oil and palm kernel oil and the corresponding fatty acids. 

Alkyl ethoxy sulfate surfactants comprise a primary alkyl 
ethoxy sulfate derived from the condensation product of an 
alcohol With an average of up to 6 ethylene oxide groups. 
The C1016 alcohol itself can be obtained from any of the 
sources previously described for the alkyl sulfate compo 
nent. C12—C14 alkyl ethoxy sulfates are preferred. Examples 
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of suitable alkyl ethoxy sulfates include Steol CS-460, 
available from Stepan Co. 

Conventional base-catalyZed ethoxylation processes to 
produce an average degree of ethoxylation of 12 result in a 
distribution of individual ethoxylates ranging from 1 to 15 
ethoxy groups per mole of alcohol, so that the desired 
average can be obtained in a variety of Ways. Blends can be 
made of material having different degrees of ethoxylation 
and/or different ethoxylate distributions arising from the 
speci?c ethoxylation techniques employed and subsequent 
processing steps such as distillation. For example, it has 
been found that sudsing and grease removal performance 
equivalent to that given by a blend of alkyl sulfate and alkyl 
triethoxy sulfate can be obtained by reducing the level of 
alkyl sulfate and using an alkyl ethoxy sulfate With an 
average of approximately tWo ethoxy groups per mole of 
alcohol. In preferred compositions in accordance With the 
present invention an alkyl ethoxy sulfate is used Which has 
an average degree of ethoxylation of from 0.4 to 5, more 
preferably from 2.0 to 4.0. 

Paraf?n sulfonates useful in the present invention have 
from 13 to 18 carbon atoms per molecule, more desirably 13 
to 16 carbon atoms per molecule. These sulfonates are 
preferably prepared by subjecting a cut of paraf?n, corre 
sponding to the chain lengths speci?c above, to the action of 
sulfur dioxide and oxygen in accordance With the Well 
knoWn sulfoxidation process. The product of this reaction is 
a secondary sulfonic acid Which is then neutraliZed With a 
suitable base to provide a Water-soluble secondary alkyl 
sulfonate. Similar secondary alkyl sulfonates may be 
obtained by other methods, e.g., by the sulfochlorination 
method in Which chlorine and sulfur dioxide are reacted With 
paraf?ns in the presence of actinic light, the resulting 
sulfonyl chlorides being hydrolyZed and neutraliZed to form 
the secondary alkyl sulfonates. Whatever technique is 
employed, it is normally desirable to produce the sulfonate 
as the monosulfonate, having no unreacted starting hydro 
carbon or having only a limited proportion thereof present 
and With little or no inorganic salt by-product. Similarly, the 
proportions of disulfonate or higher sulfonated materials 
Will be minimized, although some may be present. The 
monosulfonate may be terminally sulfonated or the sulfonate 
group may be joined on the 2-carbon or other carbon of the 
linear chain. Similarly, any accompanying disulfonate, usu 
ally produced When an excess of sulfonating agent is 
present, may have the sulfonate groups distributed over 
different carbon atoms of the paraffin base, and mixtures of 
the monosulfonates and disulfonates may be present. 

Mixtures of monoalkane sulfonates Wherein the alkanes 
are of 14 and 15 carbon atoms are particularly preferred 
Wherein the sulfonates are present in the Weight ratio of 
C14—C15 paraf?ns in the range from 1:3 to 3:1. 

Ole?n sulfonates useful in the present invention are 
mixtures of alkene-1-sulfonates, alkene hydroxysulfonates, 
alkene disulfonates and hydroxydisulfonates, and are 
described in US. Pat. No. 3,332,800, issued to P. F. P?auner 
and A. Kessler on Jul. 25, 1967. 

Suitable alkyl glyceryl ether sulfonates are those derived 
from ethers of coconut oil and talloW. 

Other sulfate surfactants include the C9—C17 acyl-N 
(C1—C4 alkyl) or -N-(C1—C2 hydroxyalkyl) glucamine 
sulfates, preferably those in Which the C9—C17 acyl group is 
derived from coconut or palm kernel oil. These materials can 
be prepared by the method disclosed in US. Pat. No. 
2,717,894, issued Sep. 13, 1955 to SchWartZ. 

The counterion for the anionic surfactant component is 
preferably selected from sodium, potassium, magnesium, 
ammonium or alkanol-ammonium, and mixtures thereof. 
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8 
The secondary surfactants of the base surfactant system of 

the detergent composition are selected from: (a) anionic 
surfactants, including those discussed previously; and (b) 
nonionic surfactants. Suitable nonionic surfactants include: 

1) The polyethylene, polypropylene, and polybutylene 
oxide condensates of alkyl phenols. In general, the 
polyethylene oxide condensates are preferred. These 
compounds include the condensation products of alkyl 
phenols having a methyl group containing from about 
6 to about 12 carbon atoms in either a straight chain or 
branched chain con?guration With the alkylene oxide. 
In a preferred embodiment, the ethylene oxide is 
present in an amount equal to from about 2 to about 25 
moles of ethylene oxide per mole of alkyl phenol. 
Commercially available nonionic surfactants of this 
type include IgepalTM CO-630, marketed by the GAP 
Corporation; and TritonTM X-45, X114, X100 and 
X102, all marketed by the Rohm & Haas Company. 

2) The alkyl ethoxylate condensation products of aliphatic 
alcohols With from about 1 to about 25 moles of 
ethylene oxide. The alkyl chain of the aliphatic alcohol 
can either be straight or branched, primary or 
secondary, and generally contains from 8 to 22 carbon 
atoms. Particularly preferred are the condensation 
products of alcohols having a methyl group containing 
from 10 to 20 carbon atoms With from about 2 to about 
10 moles of ethylene oxide per mole of alcohol. Most 
preferred are the condensation products of alcohols 
having a methyl group containing from 10 to 14 carbon 
atoms With from about 6 to about 10 moles of ethylene 
oxide per mole of alcohol. Examples of commercially 
available nonionic surfactants of this type include Ter 
gitolTM 15-S-9 (the condensation product of CM—C15 
linear alcohol With 9 moles ethylene oxide), TergitolTM 
24-L-6 NMW (the condensation product of C12—C14 
primary alcohol With 6 moles ethylene oxide With a 
narroW molecular Weight distribution), both marketed 
by Union Carbide Corporation; NeodolTM 45-9 (the 
condensation product of C14—C15 linear alcohol With 9 
moles of ethylene oxide), NeodolTM 23-65 (the con 
densation product of C12—C13 linear alcohol With 6.5 
moles of ethylene oxide), NeodolTM 45-7 (the conden 
sation product of C14—C15 linear alcohol With 7 moles 
of ethylene oxide), NeodolTM 45-4 (the condensation 
product of C14—C15 linear alcohol With 4 moles of 
ethylene oxide), marketed by Shell Chemical 
Company, and KyroTM EOB (the condensation product 
of C13—C15 alcohol With 9 moles ethylene oxide), 
marketed by The Procter & Gamble Company. 

3) The condensation products of ethylene oxide With a 
hydrophobic base formed by the condensation of pro 
pylene oxide With propylene glycol. The hydrophobic 
portion of these compounds preferably has a molecular 
Weight of from about 1500 to about 1800 and exhibits 
Water insolubility. The addition of polyoxyethylene 
moieties to this hydrophobic portion tends to increase 
the Water solubility of the molecule as a Whole, and the 
liquid character of the product is retained up to the 
point Where the polyoxyethylene content is about 50% 
of the total Weight of the condensation product, Which 
corresponds to condensation With up to about 40 moles 
of ethylene oxide. Examples of compounds of this type 
include certain of the commercially-available Plu 
ronicTM surfactants, marketed by BASF. 

4) The condensation products of ethylene oxide With the 
product resulting from the reaction of propylene oxide 
and ethylenediamine. The hydrophobic moiety of these 
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products consists of the reaction product of ethylene 
diamine and excess propylene oxide, and generally has 
a molecular Weight of from about 2500 to about 3000. 
This hydrophobic moiety is condensed With ethylene 
oxide to the extent that the condensation product con 
tains from about 400 to about 80% by Weight of 
polyoxyethylene and has a molecular Weight of from 
about 5,000 to about 11,000. Examples of this type of 
nonionic surfactant include certain of the commercially 
available TetronicTM compounds, marketed by BASF. 

5) Alkylpolysaccharides disclosed in Us. Pat. No. 4,565, 
647, Llenado, issued Jan. 21, 1986, having a hydro 
phobic group containing from about 6 to about 30 
carbon atoms, preferably from about 10 to about 16 
carbon atoms and a polysaccharide, e.g., a 
polyglycoside, hydrophilic group containing from 
about 1.3 to about 10, preferably from about 1.3 to 
about 3, most preferably from about 1.3 to about 2.7 
saccharide units. Any reducing saccharide containing 5 
or 6 carbon atoms can be used, e.g., glucose, galactose 
and galactosyl moieties can be substituted for the 
glucosyl moieties. (Optionally, the hydrophobic group 
is attached at the 2-, 3-, 4-, etc. positions thus giving a 
glucose or galactose as opposed to a glucoside or 
galactoside.) The intersaccharide bonds can be, e.g., 
betWeen the one position of the additional saccharide 
units and the 2-, 3-, 4-, and/or 6- positions on the 
preceding saccharide units. 

The preferred alkypolyglycosides have the formula: 

Wherein R2 is selected from the group consisting of alkyl, 
alkylphenyl, hydroxylakyl, hydroxyalkylphenyl, and mix 
tures thereof in Which the alkyl groups contain from 10 to 
18, preferably from 12 to 14, carbon atoms; n is 2 or 3, 
preferably 2; t is from 0 to about 10, preferably 0; and x is 
from about 1:3 to about 10, preferably from about 1.3 to 
about 3, most preferably from about 1.3 to about 2.7. The 
glycosyl is preferably derived from glucose. To prepare 
these compounds, the alcohol or alkylpolyethoxy alcohol is 
formed ?rst and then reacted With glucose, or a source of 
glucose, to form the glucoside (attachment at the 1-position). 
The additional glycosyl units can then be attached betWeen 
their 1-position and the preceding glycosyl units 2-, 3-, 
4-and/or 6-position, preferably predominately the 2-5 posi 
tion. 

Additionally, numerous other surfactants are knoWn and 
suitable for use in the composition of the present invention. 
Avariety of these can be found in McCutcheon’s Emulsi?ers 
and Detergents, 1994 and The Handbook of Industrial 
Surfactants, by GoWer Publishing Company, 1993. 

The components of the surfactant base are selected on the 
folloWing basis: price, performance, component 
compatibility, soil and detergent conditions, and/or the type 
of formula under development. The surfactant base may 
vary depending on the desired performance characteristic 
such as mildness, grease cutting, skin sensitivity, or antimi 
crobial activity of a formula. 

The surfactant base is selected for use in manual, hand 
application settings. The copious foam generated on agita 
tion of the composition Would interfere With automated 
cleaning processes. 
Foam boosters or foam stabiliZers are included in deter 

gent compositions to enhance the foam quantity, quality, and 
the foam lastingness. Additionally, foam boosters or stabi 
liZers provide additional bene?ts to the detergent composi 
tion such as emolliency, detergency, etc. For instance, the 
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feel of a users hands after, for example, using hand dish 
detergents or hand soaps may be affected by the foam 
boosters or stabiliZers. Thus, foam production and foam life 
are not the only considerations When choosing the foam 
booster or stabiliZer. Affect on the user is also an important 
consideration. 

Care in selection of foam stabiliZers must be exercised, 
because While some substances produce abundant levels of 
foam and extended foam life, these same substances can 
adversely affect the user’s hands. In particular, Where the 
user immerses his or her hands in a solution containing the 
detergent composition, corrosivity or irritation concerns 
arise. Care must be taken to utiliZe foam boosters or stabi 
liZers that are not themselves corrosive or skin irritants and 
do not contribute signi?cantly to the corrosivity of the 
composition. A “Toxicity Category Label (TCL)” is a stan 
dard for determining irritancy accepted by the United States 
Environmental Protection Agency (US EPA). Within this 
system of evaluation, products are ranked on a scale of 1—4: 
1-Corrosive, 2-Severe Irritant, 3-Moderate Irritant and 
4-Mild\Slight Irritant. The preferred polyalkoxylated amines 
of the present invention should, When subject to testing 
related to this TCL, produce a rating score of 4 indicating 
their mildness. The presence of strong acids, strong bases or 
other materials Which Would irritate or injure the user’s 
hands are incompatible With the present invention. Further, 
since avoidance of skin injury and irritation is an important 
object of the invention, it is envisioned that the inventive 
composition Would be used at mild temperatures typically in 
the range of 28—47° C. 
Foam stabiliZers are about 1—15% of the detergent com 

position. Preferably, the detergent composition includes 
about 3—10% foam stabiliZer. In highly preferred 
embodiments, the foam stabiliZer is about 5—8% of the 
detergent composition. 

Several possible foam stabiliZers have been found suitable 
for use in the detergent compositions. The foam stabiliZers 
of the present invention preferably include a polyalkoxy 
lated amine having the general structural formula: 

Wherein 
R is one of the group comprising: (a) an alkyl group 

having betWeen 4 and 22 carbon atoms, (b) a substi 
tuted aryloxy group having betWeen 7 and 22 carbon 
atoms, and (c) an alkyloxy group having betWeen 4 and 
22 carbon atoms, 

R‘ has the general structural formula: 

RIV 

wherein R” is one of the group comprising: (a) hydrogen, 
and (b) a methyl group; and Z is an integer from 0—7, 
R“ is one of the group comprising: (a) hydrogen and, (b) 

a methyl group; 
R‘" is one of the group comprising: (a) hydrogen and, (b) 

a methyl group; 
n is 0 or 1, 
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X is an integer from 1—20, and 

y is an integer from 1—20, 

such that X+y is greater than 3 but less than or equal to 20. 

Preferably, R includes 6 to 14 carbon atoms. In highly 
preferred embodiments, R includes 10 to 14 carbon atoms. 
Further, it is preferred that X+y is greater than or equal to 4 
and less than or equal to 10. Highly preferred embodiments 
are such that X+y is greater than or equal to 5 and less than 
or equal to 7. 

Alternatively, the foam stabiliZers of the present invention 
can include a polyalkoXylated amine having the general 
structural formula: 

R is one of the group comprising: (a) an alkyl group 
having betWeen 4 and 22 carbon atoms, (b) a substi 
tuted aryloXy group having betWeen 7 and 22 carbon 
atoms, and (c) and alkyloXy group having betWeen 4 
and 22 carbon atoms, 

R‘ has the general structural formula: 

RIV 

wherein R” is one of the group comprising: (a) hydrogen, 
and (b) a methyl group; and Z is an integer from 0—7, 

R“ is one of the group comprising: (a) hydrogen and, (b) 
a methyl group; 

R‘" is one of the group comprising: (a) hydrogen and, (b) 
a methyl group; 

RV is one of the group comprising: (a) hydrogen and, (b) 
a methyl group; 

m is equal to 1 or 2, 

W is an integer from 0—20, 

X is an integer from 0—20, and 

y is an integer from 0—20, 
such that W+X+y is greater than 2 but less than or equal to 
20. 

In these types of foam stabiliZers, it is preferable that m 
is equal to 1 and Z is equal to Zero. Additionally, R preferably 
includes 6 to 14 carbon atoms. R includes 10 to 14 carbon 
atoms in highly preferred embodiments. Further, it is pref 
erable that W+X+y is greater than or equal to 4 and less than 
or equal to 10. In highly preferred embodiments, W+X+y is 
greater than or equal to 5 and less than or equal to 7. 

The foam stabiliZers of the present invention can include 
the polyalkoXylated amine constituent alone or can include 
other constituents. These other constituents can include 
other polyalkoXylated amines. Additionally, these other con 
stituents can be selected from the group including: a) amine 
oXides; b) betaines; c) alkanolamides; and d) sultaines. 
Amine oXides useful in the present invention include 

those compounds having the formula: 
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Wherein R3 is selected from an alkyl, hydroXyalkyl, acyla 
midopropyl and alkyl phenyl group, or mixtures thereof, 
containing from 8 to 26 carbon atoms, preferably 8 to 16 
carbon atoms; R4 is an alkylene or hydroXyalkylene group 
containing from 2 to 3 carbon atoms, preferably 2 carbon 
atoms, or miXtures thereof; X is from 0 to 3, preferably 0; and 
each R5 is an alkyl or hydroXyalkyl group containing from 
1 to 3, preferably from 1 to 2 carbon atoms, or a polyeth 
ylene oXide group containing from 1 to 3, preferably 1, 
ethylene oXide groups, the R5 groups can be attached to each 
other, e.g., through an oXygen or nitrogen atom, to form a 
ring structure. 

These amine oXide surfactants in particular include 
C1O—C18 alkyl dimethyl amine oXides and C8C12 alkoXy 
ethyl dihydroXyethyl amine oXides. EXamples of such mate 
rials include dimethyloctylamine oXide, diethyldecylamine 
oXide, bis-(2-hydroXyethyl)dodecylamine oXide, dimethyl 
dodecylamine oXide, dipropyltetradecylamine oXide, meth 
ylethylheXadecylamine oXide, dodecylamidopropyl dim 
ethylamine oXide and dimethyl-2-hydroXyoctadecylamine 
oXide. Preferred are C1O—C18 alkyl dimethylamine oXide, 
C1O—C18 acylamido alkyl dimethylamine oXide, and poly 
ethoXylated (4—10 mols) C8—C13 alkyloXypropylamine 
oXides such as “AO-14-2”, available from Tomah Products, 
Inc., of Milton, Wis. 
The betaines useful in the present invention are those 

compounds having the formula R(R1)2N+R2COO— 
Wherein R is a C6—C18 (alkyl) group, preferably a C1O—C16 
alkyl group, each R1 is typically C1—C3 alkyl, preferably 
methyl, and R2 is a C1—C5 alkyl group, preferably a C1—C3 
alkylene group, more preferably a C1—C2 alkylene group. 
EXamples of suitable betaines include coconut acylami 
dopropyldimethyl betaine; heXadecyl dimethyl betaine; 
C12—C14 acylamidopropylbetaine; C8—C14 acylamidoheXy 
ldiethyl betaine; 4 [C14-16 
acylmethylamidodiethylammonio]-1-carboXybutane; C14_16 
acylamidopentanediethylbetaine; [C12_16 
acylmethylamidodimethylbetaine]. Preferred betaines are 
C12_18 dimethyl-ammonio heXanoate and the C1O_18 acyla 
midopropane (or ethane) dimethyl (or diethyl) betaines. 
The sultaines useful in the present invention are those 

compounds having the formula R(R1)2N+R2SO3— Wherein 
R is a C6—C18 alkyl group, preferably a C1O—C16 alkyl group, 
more preferably a C12—C13 alkyl group, each R1 is typically 
C1—C3, preferably methyl, and R2 is a C1—C6 alkyl group, 
preferably a C1—C3 alkylene or, preferably, hydroXyalkylene 
group. EXamples of suitable sultaines include C12_14 
dimethylammonio-2 hydroXypropyl sulfonate, C1214 amido 
propyl ammonio-2-hydroXypropyl sultaine, C12_14 dihy 
droXyethylammonio propane sulfonate, and C16_18 dimethy 
lammonio heXane sulfonate, With C12_14 amido propyl 
ammonio-2-hydroXypropyl sultaine being preferred. 
Alkanolamides useful in the foam stabiliZer include 

linear, mono- and di- alkanolamides having the general 
structural formula: 
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RVII RVIII O RIX 

wherein 
RV’ is an alkyl group having at least 6 carbon atoms, or an 

alkyloxy group having at least 6 carbon atoms, 
RV” is one of the group comprising: a) hydrogen, b) an 

alkyl group having betWeen 1 and 20 carbon atoms, and 
c) a benZene ring, 

RVI” is one of the group comprising: a) hydrogen and b) 
an alkyl group having betWeen 1 and 4 carbon atoms, 

RIX is one of the group comprising: a) hydrogen and b) an 
alkyl group having betWeen 1 and 4 carbon atoms, 

p is an integer from 0—100, and 
q is an integer from 1—2. 

It has been found particularly useful to utiliZe ether alkano 
lamides With the polyalkoxylated amines as a foam stabi 
liZer. 
Where the foam stabiliZer includes a ?rst constituent 

Which is a polyalkoxylated amine and a second constituent, 
the foam stabiliZer can include about 1—99% of the ?rst 
constituent and about 99—1% of the second constituent. In 
preferred embodiments, the ?rst constituent is about 
25—75% of the foam stabiliZer and the second constituent is 
about 75—25% of the foam stabiliZer. Highly preferred 
multi-constituent foam stabiliZers include about 40—60% of 
the ?rst constituent and about 60—40% of the second con 
stituent. 

Additionally, the foam stabiliZer can include more than 
tWo constituents. One of ordinary skill in the art could 
combine the disclosed polyalkoxylated amines With any 
number of other constituents to provide a useful foam 
stabiliZer, including other polyalkoxylated amines. 

Preferably, the polyalkoxylated amine foam stabiliZers are 
non-corrosive, mild, foam enhancing, foam stabiliZers such 
that a user’s hands, after submersion in a solution containing 
the foam stabiliZer, are not irritated. 

Typically, tertiary amines are considered to be highly 
basic and corrosive to the skin. Additionally, such aliphatic 
tertiary amines With feWer than 4 polyalkoxylated groups 
tend to be more oil than Water soluble. The solubility 
associated With these oil soluble analogs lessen their utility 
in liquid formulations. Further, tertiary amines tend to react 
With organic acids to form insoluble ionic complexes due to 
the nature of the basic nitrogen. Unfortunately, dodecylben 
Zene sulfonic acid (DDBSA) is a common constituent in 
many liquid dish detergent compositions. The solubility, 
formulatability and perceived corrosivity problems of these 
polyalkoxylated surfactants, have previously made it unde 
sirable to attempt to formulate isotropic thermodynamically 
stable high-foaming hand dish compositions containing both 
constituents. 

HoWever, the polyalkoxylated amines of the present 
invention provide an avenue by Which the above-mentioned 
problems can be overcome. The polyalkoxylated amines of 
the present invention do not exhibit the typical corrosivity 
and solubility properties of the broader class of tertiary 
amines. In particular, it has been found through extensive 
experimentation that When the nitrogen of the inventive 
amines is suf?ciently polyalkoxylated, the polyalkoxylated 
groups sterically hinder the reactivity of the basic nitrogen. 
This results in a less basic, loW HLB tertiary amine Which 
exhibits physical and chemical properties characteristic of 
nonionic surfactants, While still maintaining the desirable 
properties of amines. Particularly, it has been found that 
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When the extent of alkoxylation is at 4 and above, ie the 
polyalkoxylated amine contains 4 or more alkoxylated 
groups, the amines tend to be more Water soluble than oil 
soluble. As the extent of alkoxylation increases, the foam 
boosting potential of the polyalkoxylated amines diminishes 
to a point Where foam boosting potential is lost. In particular, 
at about 9 alkoxylated groups, foam boosting potential is 
severely limited. In fact, these higher polyalkoxylated 
amines tend to be used in applications Where foam boosting 
is not a desired attribute, such as in automatic dish detergent 
compositions. Thus, the preferred polyalkoxylated amines 
of the present invention should involve at least 4 and less 
than 9 alkoxylated groups, for optimum performance. 
Preferably, the polyalkoxylated amines include 5 to 7 
alkoxylated groups. 

COMPARISON TESTS 

EXAMPLE 1 

To test the comparative performance properties of the 
foam stabiliZers of the present invention, the inventive foam 
stabiliZers Were incorporated into liquid hand dish compo 
sitions and compared to a formulation containing prior art 
foam booster. A typical miniplate test according to ASTM 
Designation D 4009-81 Was used to compare the perfor 
mance of the folloWing molecules. The test conditions 
included compositions With pH values of about 7 and mild 
Water temperatures in the range of about 28—47° C. The 
results of the performance evaluation are reported in terms 
of the number of plates each detergent composition Washed. 
A single plate difference in the examples represents a 
signi?cant difference in the data. The comparative study Was 
constructed around the framework of a basic dish detergent 
composition containing the folloWing components: 

Constituent Weight % 

Dodecylbenzene sulfonate, sodium salt 20 
Lauryl (4 mol) ethoxyether sulfate, 15 
sodium salt 
Sodium xylene sulfonate 3.0 
Ethanol 2 
Foam Stabilizer (Equal actvice Basis) 5 
Water Balance 

Number of 
Foam Stabilizer Plates Washed 

Polyethoxylated (2) n-dodecyl, 8 
pentadecyloxypropylamine 
Polyethoxylated (3) talloW, 1,3 7 
diaminopropane 
Polyethoxylated (2) talloW amine 6 
Polypropoxylated (5) talloW amine 7 
Polyethoxylated (2) n-octadecyl- 9 
oxypropyl amine 
Polyethoxylated (2) isodecyloxy- 9 
propylamine 
Polyethoxylated (2) n-dodecyl, 9 
tetradecyloxypropylamine 
Polyethoxylated (5) isodecyloxy- 10 
propylamine 
Polyethoxylated (5) n-dodecyl, 11 
tetradecyloxypropylamine 
Polyethoxylated (2) coco amine 8 
Polyethoxylated (2) isohexyoxy- 9 
propylamine 
Polyethoxylated (5) isotridecyl- 10 
oxypropylamine 
Polyethoxylated (3) n-dodecyl, 8 
tetradecyloxypropyl 1, 3 
diaminopropane 
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-continued -continued 

Polyethoxylated (2) isotridecyl— 8 Polyethoxylated (5) isotridecyl 15 
oxypropylamine oxypropylamine/polyethoxylated (5) 
Polyethoxylated (2) soya amine 6 isotridecylamine oxide (50:50) 
Coco diethanolamide (prior art) 8 5 Polyethoxylated (5) isotridecyl— 13 

amine oxide (100%) 
Polyethoxylated (5) isotridecyl— 15 

As can be seen, several of the polyalkoxylated amine oxypropyl‘flmine/lauric myristic mono 
foam stabilizers provided comparable or better results com- etharlolamlqe?sozso) . 

. Lauric myristic monoethanolamide 14 
pared to the prior art foam booster. 10 (100%) 

Polyethoxylated (5) isotridecyl— 15 
EXAMPLE 2 oxypropylamine/coco amidopropyldi 

_ _ _ methyl amine oxide (50:50) 
To evaluate the performance of the inventive foam stabi- COCO amidopropyldimethyl mine 13 

lizers With a surfactant base that includes both anionic and oxide (100%) 
nonionic surfactants, a comparative analysis Was done using 15 PolyethoXylated (5) isotridecyl- 15 
a base formulation that included anionic surfactants as found oxypropylamine/lawn dimethyl mine 
in Test A and a surfactant base Which included both anionic made (5950) . . 

. . . Lauryl dimethyl amine oxide (100%) 13 
and nonionic surfactants as evaluated in Test B. Polyethoxylated (5) isotridecyl_ 14 

oxypropylamine/coco amidopropyl 
betaine (50:50) 

Test #A 20 Coco amidopropyl betaine (100%) 12 

Base Formulation Weight % 

Water 60 EXAMPLE 4 
Dodecylbenzene Sulfonate, sodium salt 22.5 _ _ _ _ _ 

Lauryl (4 mol) ethoxyether sulfate, 75 25 An analysis of foam stabilizers Which include blends of 
sodium salt polyalkoxylated amines and a second constituent in varying 
Ethyl Alcohol _ 4 ratios is included. Additionally, a plurality of prior art foam 
Polyethoxylated K5) lsododefcyloxypro' 6 boosters is included for comparison. Finally, the listing of a 
pylamme/COCO dlethanolamlde (50:50) commonly used, premium grade liquid dish detergent com 

Number of plates Washed : 16 30 position is evaluated ‘to determine the number of plates 
Washed so that comparison can be made. A standard formu 
lation including the folloWing Was prepared: 

Test #B 
Base Formulation Weight % 

Base Formulation Weight % 35 
Water 50 

Water 60 Dodecylbenzene Sulfonate, sodium salt 20 
Dodecylbenzene Sulfonate, sodium salt 22.5 C12 Lauryl alcohol ether Sulfate/.4150 15 
Decyl-hexadecyl polygycoside 7.5 Sodium Salt 
Ethyl Alcohol 4 Sodium xylene sulfonate 3 
Polyethoxylated (5) isododecyloxypro- 6 Ethanol 2 
pylamine/coco diethanolamide (50:50) 40 Foam Stabilizer 10 

Number of plates Washed = 16 Number Of 

Foam Stabilizer Plates Washed 

EXAMPLE 3 Polyethoxylated (5) isodecyl— 17 
45 oxypropylamine (100%) 

This example involved an evaluation of foam stabilizers Polyethoxylated (5) isodecyl— 17 
Which include the disclosed polyalkoxylated amines and oXypropylamine and isotridecyl 
typical prior art foam boosters. This example is centered OXYethYl monoethancflamlde (70:30) 

- - - - Polyethoxylated (5) isodecyl— 17 
around a base formulation Which includes the folloWing . . . 

. oxypropylamine and isotridecyl— 
Consntuents: 50 oxyethyl monoethanolamide (50:50) 

Polyethoxylated (5) isodecyloxy- 16 
propylamine and isotridecyloxy 

Base Formulation Weight % ethyl monoethanolamide (30:70) 
Isotridecyloxyethyl monoethanol- 14 

Water 60 amide (100%) 
Dodecylbenzene Sulfonate, sodium salt 22.5 55 Coco diethanolamide (100%) Prior Art 14 
Lauryl (4 mol) ethoxyether sulfate, 7.5 Lauric/myristic monoethanolamide 16 
sodium salt (solid) Prior Art 
Ethyl Alcohol 4 No foam booster 10 
Foam stabilizer 6 Prior art Proctor & Gamble “Dawn” 17 

dish detergent composition 
Number of 60 

Foam Stabilizer Plates Washed 

Polyethoxylated (5) isotridecyl 13 
oxypropylamine 
Polyethoxylated (5) isotridecyl 16 
oxypropylamine/coco diethanolamide 
(50:50) 
Coco diethanolamide (100%) 13 

65 

EXAMPLE 5 

The primary skin irritancy of undiluted polyethoxylated 
(5) tertiary amine Was evaluated by Hill Top Biolabs, Inc. in 
compliance With conditions speci?ed by the US EPA and 
Organization for Economic Cooperation and Development 
(OECD) Guidelines. 
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Data Table 

Polyoxyalkylated Tertiary Amines TCL 

Polyethoxylated (5) isodecyloxypropyl amine 
Polyethoxylated (2) isodecyloxypropylamine 
Polyethoxylated (2) coco amine 

aTCL data taken from Material Safety Data Sheets. 

As previously outlined, the TCL label ranks irritancy on 
a scale of 1—4 with 1 being corrosive, 2 being severe irritant, 
3 being moderate irritant and 4 being mild/slight irritant. 
These data are consistent with an objective of the invention 
which is to provide mild detergent compositions which 
neither irritate nor injure the user. Because the invention is 
intended for direct contact with the user’s hands, strong 
acids, bases and other materials which cause irritation or 
injury are not compatible with the invention. 

While the principles of this invention have been described 
in connection with speci?c embodiments, it should be under 
stood clearly that these descriptions are made only by way 
of example and are not intended to limit the scope of the 
invention. 
What is claimed: 
1. A manually-applied detergent composition which is 

acceptable for dish washing applications, foams copiously in 
response to agitation, and exhibits time-extended foam 
characteristics, consisting essentially of: 

about 10—50% by weight of a surfactant base; and 
about 1—15% by weight of a foam stabilizer including a 

?rst constituent consisting of at least one polyalkoxy 
lated amine having the general structural formula: 

wherein 

R is selected from the group consisting of (a) an alkyl 
group having between 4 and 22 carbon atoms, (b) a 
substituted aryloxy group having between 7 and 22 
carbon atoms, and (c) an alkyloxy group having 
between 4 and 22 carbon atoms, 

R‘ has the general structural formula: 

RIV 

wherein R” is selected from the group consisting of (a) 
hydrogen and (b) a methyl group, and Z is an integer from 

R“ is selected from the group consisting of (a) hydrogen, 
and (b) a methyl group, 

R“‘ is selected from the group consisting of (a) hydrogen, 
and (b) a methyl group, 

n is 0 or 1, 

X is an integer from 1—20 and y is an integer from 1—20, 
such that x+y is greater than 3 but less than or equal to 
20; and 

the foam stabilizer further comprises a second constituent 
consisting of at least one polyalkoxylated amine having 
the general structural formula: 
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wherein 
R is selected from the group consisting of (a) an alkyl 

group having between 4 and 22 carbon atoms, (b) a 
substituted aryloxy group having between 7 and 22 
carbon atoms and (c) and alkyloxy group having 
between 4 and 22 carbon atoms, 

R‘ has the general structural formula: 

RIV 

wherein R” is selected from the group consisting of (a) 
hydrogen and (b) a methyl group, and Z is an integer from 

R“ is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

R“‘ is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

RV is selected from the group consisting of (a)hydrogen 
and (b) a methyl group, 

In is equal to 1 or 2, 
w is an integer from 0—20, X is an integer from 0—20, and 

y is an integer from 0—20, such that w+x+y is greater 
than 2 but less than or equal to 20, 

wherein the polyalkoxylated amine of the second constituent 
differs from the polyalkoxylated amine of the ?rst constitu 
ent and; 

up to about 89% by weight of a diluent. 
2. A manually-applied detergent composition which is 

acceptable for dish washing applications, foams copiously in 
response to agitation, and exhibits time-extended foam 
characteristics consisting essentially of: 

about 10—50% by weight of a surfactant base; and 
about 1—15% by weight of a foam stabilizer including a 

polyalkoxylated amine having the general structural 

R is selected from the group consisting of (a) an alkyl 
group having between 4 and 22 carbon atoms, (b) a 
substituted aryloxy group having between 7 and 22 
carbon atoms, and (c) and alkyloxy group having 
between 4 and 22 carbon atoms, 

R‘ has the general structural formula: 

wherein R” is selected from the group consisting of (a) 
hydrogen and (b) a methyl group, and z is an integer from 

a 
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R“ is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

R‘“ is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

RV is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

m is equal to 1 or 2, 

W is an integer from 0—20, X is an integer from 0—20, and 
y is an integer from 0—20 such that W+X+y is greater 
than 2 but less than or equal to 20; and 

up to about 89% by Weight of a diluent. 
3. The detergent composition of claim 2 Wherein the 

polyalkoXylated amine is a ?rst constituent, and the foam 
stabiliZer further including a second constituent. 

4. The detergent composition of claim 3 Wherein the 
second constituent is selected from the group consisting of 
(a) amine oxides, (b) betaines, (c) alkanolamides, and (d) 
sultaines. 

15 

20 
R‘ has the general structural formula: 

RIV 

wherein R” is selected from the group consisting of (a) 
hydrogen and (b) a methyl group, and Z is an integer from 

R“ is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

R‘“ is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

n is 0 or 1, 
X is an integer from 1—20 and y is an integer from 1—20, 

such that X+y is greater than 3 but less than or equal to 
20; and 

The detergent composition further includes a second foam 
stabiliZer constituent consisting of at least one polyalkoXy 
lated amine having the general structural formula: 

5. The detergent composition of claim 4 Wherein the ?rst 
constituent is about 1—99% of the foam stabiliZer and the 
second constituent is about 99—1% of the foam stabiliZer. 

6. The detergent composition of claim 2 Wherein the foam 
stabiliZer is about 3—10% by Weight of the composition. 

7. The detergent composition of claim 6 Wherein the foam 
stabiliZer is about 5—8% by Weight of the composition. 

8. The detergent composition of claim 2 Wherein the 
composition further includes a hydrotrope. 

9. The detergent composition of claim 2 Wherein the foam 
stabiliZer is a non-corrosive, mild, foam enhancing, foam 
stabiliZer such that a user’s hands, after submersion in a 
solution containing the detergent composition, are not irri 
tated. 

10. In a manually-applied detergent composition Which is 
acceptable for dish Washing applications, foams copiously in 
response to agitation, and eXhibits time-eXtended foam 
characteristics, the detergent composition consisting essen 
tially of about 10—50% by Weight of a surfactant base the 
improvement comprising: 

the detergent composition further includes from about 
1—15% by Weight of a foam stabiliZer consisting of at 
least one polyalkoXylated amine having the general 
structural formula: 

R" 

cHcH2o 4,,- H 

Wherein 

R is selected from the group consisting of (a) an alkyl 
group having betWeen 4 and 22 carbon atoms, (b) a 
substituted aryloXy group having betWeen 7 and 22 
carbon atoms, and (c) an alkyloXy group having 
betWeen 4 and 22 carbon atoms, 
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Wherein 

R is selected from the group consisting of (a) an alkyl 
group having betWeen 4 and 22 carbon atoms, (b) a 
substituted aryloXy group having betWeen 7 and 22 
carbon atoms, and (c) and an alkyloXy group having 
betWeen 4 and 22 carbon atoms, 

R‘ has the general structural formula: 

RIV 

wherein R” is selected from the group consisting of (a) 
hydrogen and (b) a methyl group, and Z is an integer from 
0—7, 

R“ is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

R‘“ is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

RV is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

m is equal to 1 or 2, 

W is an integer from 0—20, X is an integer from 0—20, and 
y is an integer from 0—20, such that W+X+y is greater 
than 2 but less than or equal to 20; and 

up to about 89% by Weight of a diluent. 

11. In a manually-applied detergent composition Which is 
acceptable for dish Washing applications, foams copiously in 
response to agitation, and eXhibits time-eXtended foam 
characteristics, the detergent composition consisting essen 
tially of about 10—50% by Weight of a surfactant base, the 
improvement comprising: 

the detergent composition further includes from about 
1—15% by Weight of a foam stabiliZer consisting of a 
polyalkoXylated amine having the general structural 
formula: 



5,981,458 
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Rv 
| 

wherein 
R is selected from the group consisting of (a) an alkyl 

group having betWeen 4 and 22 carbon atoms, (b) a 
substituted aryloXy group having betWeen 7 and 22 
carbon atoms, and (c) and alkyloXy group having 
betWeen 4 and 22 carbon atoms, 

R‘ has the general structural formula: 

RIV 

wherein R” is selected from the group consisting of (a) 
hydrogen and (b) a methyl group, and Z is an integer from 

R“ is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

R‘" is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

RV is selected from the group consisting of (a) hydrogen 
and (b) a methyl group, 

m is equal to 1 or 2, 

CHZCHZCHZN — — — — — — — — — — — m- — CHZCHZCHZN 

15 

25 

22 

CHCHZO 4,,- H 

W is an integer from 0—20, X is an integer from 0—20, and 
y is an integer from 0—20, such that W+X+y is greater 
than 2 but less than or equal to 20; and 

up to about 89% by Weight of a diluent. 
12. The detergent composition of claim 11 Wherein the 

polyalkoXylated amine is a ?rst constituent, and the foam 
stabiliZer further includes a second constituent selected from 
the group consisting of (a) amine oxides, (b) betaines (c) 
alkanolamides and (d) sultaines. 

13. The detergent composition of claim 12 Wherein the 
?rst constituent is about 1—99% by Weight of the foam 
stabiliZer and the second constituent is about 99—1% by 
Weight of the foam stabiliZer. 

14. The detergent composition of claim 11 Wherein the 
foam stabiliZer is about 3—10% by Weight of the composi 
tion. 

15. The detergent composition of claim 14 Wherein the 
foam stabiliZer is about 5—8% by Weight of the composition. 

16. The detergent composition of claim 11 Wherein the 
composition further includes a hydrotrope. 

* * * * * 



UNITED sTATEs PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. 1 5,931,458 Page 1 of 2 

DATED ; November 9, 1999 

INVENTOR(S) ; Terry Crutcher and James A. Krogh 

It is certi?ed that error appears in the above-identi?ed patent and that said Letters Patent is 
hereby corrected as shown below: 
At column 3, lines 34-40, column 4, lines 6-10, column 4, lines 57-63, column 10, lines 41-46, column 11, 
lines 15-19, column 18, lines 1-6, column 18, lines 46-50, column 20, lines 20-28, column 21, lines l-9, 
that portion of each formula reading 

At column 4, lines 6-10, column 4, lines 57-63, column 11, lines 15-19, column 18, lines 1-6, column 18, 
lines 46-50, column 20, lines 20-28, column 21, lines 1-9, that portion of each formula reading 

At column 6, line 65, change “Cw-l6 ” t0 “Cw-Cm". 

At column 9, line 6, change "400" to -40%-. 
At column 9, line 45, change "2-5" to - 2- —. 
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At column 12, lines 44-45 change "acylamidohexy-ldiehyl betaine" to 
—acylamidohexyldiehylbetaine-. 
At column 12, line 49, after "acylmethylamirlodimethylbetaine", delete --]—. 
Atcoiumn14,|ine53,¢hange "oxypropyl amine" to ——oxypropylamine—— 
At column 17, lines 34-38 and column 19, lines 54-59, that portion of each formula reading 

R-_ R'-(-CHzCH2CH1 -‘,-z— N ShOllld read R—R'(CH1CH2CH2LN 
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